Background
Wireless sensor networks are a promising technology, well adapted to meet a growing need for environmental data collection. Implementation allows spatial and temporal monitoring which yields information for solving complex environmental problems. Further technological development in this field will yield more accurate and valuable information of our surrounding environment. One of the encumbrances existing in sensor networks involves the limited power supply of the remote nodes called motes. Motes have the ability to monitor environmental parameters (such as soil moisture and salinity) and broadcast their results across the network back to a base node. Of all operations, radio communication expends the most power; therefore engineering ways to reduce the amount of radio transmissions can greatly increase the life of the network and in turn deliver more data over a longer time period. In-network data processing provides a means to reduce the number of wireless communications.
Data compression is one in-network data processing technique that can be employed to achieve the goal of lower transmission costs. Processing data locally at 'mote level' can lead to data minimisation before it is transported across the network. For networks involving many data transmitting motes, the recipient's resources are also burdened. For this reason data compression techniques can benefit the recipient as well as the individual motes.
Existing compression algorithms focus on converting the incoming sensor readings into piecewise linear segments. They rely on the observation that over small enough windows of time, samples of environmental data are linear [1] . Consequently, linear graph segments can be used to represent multiple data points and this results in fewer radio transmissions. The only limitation of the compression algorithm is the fact that it must be implemented at the sensor and therefore must be lightweight in regards to processing and memory allocation [5] .
Other studies have applied more complex procedures to reduce data volume where data is recorded depending on various factors or events. One study employs a 'node fitness' concept by reducing high battery usage operations when energy levels are low and prioritising low consumption operations [2] [3] . These approaches conserve battery power and extend the life of the network.
Aim
The aim of the project will be to implement a data compression algorithm that generates linear segments to represent sensor readings as described above. The project will also involve comparing different compression techniques to develop an algorithm most efficient at capturing the underlying data series. Further work expanding on this initial design to incorporate data aggregation among on board sensors and filtering of 'noisy' readings will also be undertaken. Upon successfully creating and deploying efficient data compression techniques, the life time of a sensor network should be increased with no measurable loss in data quality.
In-network processing has been described as the enabling technology for long-lived deployments of sensor networks [1] . Research on in-network data compression reveal compression rates of 20-to-1 [1, 4] highlighting its significance for wireless sensor networks. Reports of this nature emphasise the need for further investigation on the topic.
The benefits of developing advanced in-network data compression techniques are not restricted to specific environmental variables. New procedures can be applied to any measurable quantity like temperature, light, soil moisture, humidity or pressure which justifies the argument for further research.
Method
The project will follow a straight forward approach involving initial research, followed by implementation, testing, and a dissertation phase. Descriptions of these phases are listed below. • Develop rudimentary algorithm to be run on existing data sets.
• Experiment and test different compression techniques in a simulated environment.
• Transfer algorithm to TinyOS system by modifying existing data logging software.
• Expand algorithm to cater for outliers and data aggregation between sensors with a goal to achieve spatial compression.
• Investigate gateway for data collection from field.
• Completed During: April -June/July
Testing
• Experiment and test robustness of algorithm with Mica2 Motes and CSIRO Flecks in the field.
• Reconfigure to improve performance and remove bugs.
• Implement gateway to transport field results to local database.
• Completed During: June/July -September
Dissertation
• Complete Dissertation, Speech and Poster
• Completed During: September -October
Software and Hardware Requirements
Specific requirements revolve around the unique hardware and software required to build wireless sensor networks. These will be available in the CSSE Sensor Network group.
• Berkeley Mica2 Motes fitted with dielectric soil moisture sensors
• CSIRO Fleck nodes and prototype sensor boards
• Superlite GSM Modem
• TinyOS software
